greater compression upon the soil. These assumptions, if well founded, are sufficient reason for the lack of pressure so often noted at the bottom of trenches, but it is a serious question if these assumptions or the conditions actually observed in practice warrant the adoption of Mr. Meem's theory. As has been herein pointed out several times, the conditions do change from day to day as a trench remains open, and there have been many instances where a bank has apparently exerted little or no pressure at the bottom, when first exposed, but where conditions have so changed that very great pressure has been, exerted upon the bottom timbering before the excavation was refilled. It is this change in conditions which leads most practical sewer builders to adopt at least as heavy timber for the bottom as the top of their trenches, and most engineers to the adoption of the Rankine theory of earth pressures. In a word, it may be said that Mr. Meem's theory is well supported by conditions observed when trenches are first excavated, or so thoroughly well-braced that the bonds of cdhesion are not severed to any material extent, but that conditions approach the theory of a frictionless mass, after Rankine, as these bonds of cohesion are severed and the banks change their physical condition and position.
Unfortunately, relatively little timbering is so well done that no movements or changes of this kind take place and trenches must continue to be so braced as to be safe under the changed conditions. In this connection it may be of interest to cite observations made during the construction of a large well described in an article by Leonard Metcalf entitled "Difficulties Encountered in Building the Storage Well for the Sewerage System of Concord, Mass.," Jour. Assoc. Eng. Socs., vol. xxiv, page 277. The material at the site of this well was very fine sand with sufficient water to make it flow. The bracing was of the cellular, fan-shaped type. When the sheeting began to fail because of the movement of the material and the changed condition of it, the bottom line of 10 X 10-in. yellow-pine timbers was reduced to 6 in. across the grain by the pressure on the braces, although the top set showed no such fatigue or crushing. The timber structure had stood for months before the heavy pressures developed.
In the discussion following the presentation of Mr. Meem's paper, many points were brought out, some of which may be briefly quoted with interest to the reader:
"Quick operation spares many a patient, and the thought persistently comes, with respect to attempts at formulating probabilities, that what